We examined the relationship between a measles virus isolate from a child with Kawasaki disease and two contemporaneous wild-type isolates from children with 'classical' measles and the Schwarz vaccine strain. Sequence analysis of 3118 bp from the nucleoprotein, matrix, fusion and haemagglutinin genes of each virus revealed that the isolate from the child with Kawasaki disease was not related to measles vaccine strains and did not contain any of the marked abnormalities previously found in subacute sclerosing panencephalitis isolates, but was more akin to wild-type isolates currently circulating in the U.K. A comparison of our sequences with those obtained from earlier wild-type U.K. isolates suggests significant evolution of measles virus in the U.K. over the last decade.
Mucocutaneous lymph node syndrome (Kawasaki disease; Kawasaki et al., 1974 ) is a systemic necrotizing vasculitis occurring mainly in young children (Rowley et al., 1988; Tizard et al., 1991) . Although epidemiological studies point to an infectious aetiology, no single microorganism has so far been isolated consistently (see Melish & Marchette, 1991 for a review), and a proposed retrovirus aetiology (Burns et al., 1986; Shulman & Rowley, 1986 ) has been disputed (Melish et al., 1988) . We have recently isolated a measles virus from a child with Kawasaki disease (Whitby et al., 1991) and, similarly, an earlier report mentioned a measles virus isolated from a child suffering from Kawasaki disease a few weeks after measles vaccination (Melish et al., 1988) . Therefore we sequenced parts of the genome of our isolate and compared the sequence to those of measles virus isolates obtained at about the same time from children with 'classical' measles, as well as to those of previously sequenced isolates to establish its relationship to circulating 'wild-type' viruses or vaccine-related strains.
As reported in detail elsewhere (Whitby et al., 1991) , isolate TT was from a 9-month-old child fulfilling all the criteria necessary for the diagnosis of Kawasaki disease, including coronary artery dilatations. This child was resident in London, U.K. and of Caribbean descent. Anti-measles virus IgG and IgM antibodies were not detected in a first serum sample, but serum was IgGpositive 4 months later, indicating seroconversion 0001-0769 © 1992 SGM (Whitby et al., 1991) . For virus isolation, peripheral blood mononuclear cells (PBMCs) were cultured in RPMI, 10~o foetal calf serum, 1 ktg/ml phytohaemagglutinin and 10 units (U)/ml interleukin 2, and subsequently cocultivated with the Raji cell line, in which the isolate induced syncytium formation. For comparison of this isolate with contemporaneous 'classical' measles viruses, two isolates (CL and SE) from a small outbreak of measles in the West Midlands, U.K. were made by the same method. Blood samples from both these children (6 and 5 years old, respectively) were taken within 20 days of each other, in April and May 1988. All three isolates also grew and induced syncytia in adherent cell lines, e.g. HeLa.
We sequenced a total of 3118 bp from each virus isolate, as well as from the Schwarz vaccine strain, representing approximately 20~ of the total genome, by amplifying cDNA fragments using the polymerase chain reaction (PCR) followed by direct sequencing, cDNA was synthesized from RNA extracted from infected Raji cells by adding 100 ng of an antisense primer (Table 1) to 3 to 5 ~tg of total RNA in 10 tll of 10 mM-HEPES pH 6.9, 0.2 mM-EDTA. This mixture was overlaid with 30 ~tl of paraffin oil, heated to 90 °C for 2 min and chilled on ice for 5 min. To this was added 4 ~tl 5 x RT buffer (250 mMTris-HC1 pH 7.5, 375 mM-KC1, 15 mM MgCI2, 50 mM-DTT), 1 Ixl 40 mM-dNTP, 20 U Moloney murine leukaemia virus reverse transcriptase and 5 Ixl H20, and the reaction mixture was incubated at 37 °C for 90 min. [[[[[IIZ[[Z[[ZZZ[I[;[[[ .... . Fig. 1 ; Taylor et al., 1991) . In contrast, when we compared the H gene sequences of our isolates with those from two U.S. wild-type isolates from 1989 (sequences kindly provided by W. Bellini), we found that, with the exception of the U to C residue change at position 1088, every change common to the TT, CL and SE isolates was shared with these recent U.S. isolates. With one exception, none of the changes common only to CL and SE or unique to TT was present in these two U.S. strains. Therefore it seems that it would be rare to find H gene changes characteristic for either U.K. or U.S. isolates made in the late 1980s. It is possible that changes characteristic for different measles virus lineages, as identified by Taylor s~ [[[[[[[[[[[[[[[[~[~[[[[[[[[[[[[[[[[~[[[[[[[[[[[[[~[~[[[[[[[~[[[[~[~[[[[[[~[[[[[[[[[[[ sn z .. , 1988) . ., 1989b) . We observed one amino acid change at position 316 (Gly to Ser) of isolates CL and SE, caused by a change at nucleotide position 966 (see Fig. 4 ). We also found a new possible glycosylation site in the H gene of isolates CL and SE at nucleotide position 1266 (Fig. 4) . In isolate TT this site was shifted two amino acids downstream (nucleotide position 1273).
In summary, our study on the nucleotide sequence variability of a measles virus isolate from a child with Kawasaki disease in comparison to two contemporaneous wild-type isolates demonstrates that the former is not related to vaccine-related measles virus strains and gives an indication of the variability of measles viruses in the U.K. in 1988. By comparison with previously reported sequences the degree of sequence evolution which has occurred over the last decade was also demonstrated.
